Part-time work is one of the most well-known « atypical » working time arrangements in Europe, shaping working time regimes across countries and mapping work-life balance patterns. Comparative studies on parttime work across European countries have pointed to large differences in the development, extent and quality of part-time employment. To explain such differences, the focus has been mainly on labour supply consideration and on public policies and/or institutional arrangements pertaining to working-time combined with social practices in relation to gender conventions. In contrast to previous studies focusing on the supply side, the originality of our research proposal is to investigate the demand-side of part-time work and to examine how and why companies use part-time work. The main objective of this paper is to analyze the impact of firms' ¨characteristics sector specificity and countries' institutional arrangements on the use and intensity of part-time jobs at the establishment level. Based on a large and unique sample of European firms (more than 21 000 establishments) operating in 21 member states, we use multivariate multilevel modelling in a Bayesian environment. This approach has the advantage to identify and better disentangle the impact of institutional factors (country level), from industry specific factors (sector level) and firm specific factors (establishment level). Our results suggest that the observed variations in the extent of part-time workers at the establishment level is determined more by country-specific features, such as societal and institutional factors, than by industry specific factors. In other words, the institutional set-up or the overall working time regime seems to play a stronger role than organisational or productive constraints.
Introduction
Over the last two decades, the incidence of part-time has significantly increased in most European Union (EU) countries. At the European level, the expansion of part-time employment has been considered as a means to raise employment rates, to promote companies' flexibility and productivity, to enhance work-life balance as well as facilitating life long learning and active ageing. In this context, working time arrangements and work-life balance issues have been the focus of a series of cross-national European surveys and empirical studies. These comparative studies have pointed to large differences in the development and extent of part-time employment creating marked cross-country differences in the duration and distribution of working time. To explain such differences, the focus has been mainly on labour supply considerations and institutional arrangements pertaining to working-time. These empirical studies, predominantly based on data from surveys of individuals, have clearly shown that part-time employment remains largely dominated by women and concentrated in the service sector. In 2006, more than 30% of European women worked part time (Eurostat, 2007) and for many of them this « atypical » working time arrangements constitutes a way of conciliating work with family commitments. Apart from women with care responsibilities, other socio-demographics group such as young students, new entrants into the labour market in the early years of their working life and elderly workers are also frequently recruited by employers on a part-time basis. Even though a significant part of the expansion of part-time work might be ascribed to the feminisation of the labour force and to changing individual preferences regarding working time arrangements over the life course, the growth of part time employment appears also to be related to companies' search for increasing organisational flexibility and productive efficiency, in a context of increasing international competition.
In contrast to previous studies, focusing on the supply side of the labour market, the originality of our research is to investigate the demand-side of part-time work and to examine the extent to which European companies use part-time work. The main objective of the present paper is therefore to explore the factors affecting the distribution of working time at the establishment level. More explicitly, our main concern is to assess the impact of firms' characteristics (such as productive constraints, the age, gender and skill composition of the work force, work organization etc) and countries' institutional arrangements on the use and intensity of part-time jobs at the establishment level. Based on a large sample of European firms (more than 21 000 establishments) operating in 21 EU Member States and providing a rich and unique set of information on companies' characteristics and working time distribution we estimate the impact of firms' characteristics on the incidence of part-time work by using a multivariate multilevel modelling in a Bayesian environment. In contrast to a previous attempt (see Anxo et.al, 2007) , using standard multinomial logit, our approach has the advantage to better discriminate the impact of institutional environmental factors (country specific features) from industry and firm specific factors. This paper is structured in the following way. After a description of the data set used (section 1) and the presentation of some descriptive statistics regarding the cross country disparities in the use of part-time work at the firm level (section 2) some theoretical developments are provided concerning employers' motives and rationales for introducing part-time work (section 3). The next sections provide a description of the estimation procedure (section 4) and an analysis of our main results (section 5). Finally the last section includes some conclusive remarks and developments concerning future possible extension.
Description of the data set
In order to obtain more in depth information on working time patterns in European The ESWT, is one of the very few cross-national surveys exploring working time arrangements and work-life balance issues from the perspective of establishments or companies. The primary focus of the ESWT questionnaire with regard to the distribution of working time (part-time/ full time) is therefore on the demand-side of the labour market. The ESWT makes it possible to explore the extent to which companies use part-time work 4 , the primary rational for introducing it, the way part-time is organised, and the expectations and experiences as reported by managers and employee representatives across the various types of establishments in the 21 EU member states. Furthermore, the survey includes a rich set of information concerning the main features of the establishments such as the sector of activity, the age, gender and skill composition of the work force, the type of work organisation (shift, night and weekend work) and the extent of short-term and seasonal variation of activity, i.e.
variables of interest that might influence the distribution of working time at the firm level.
Incidence of part-time work in European companies 5
Part-time work has become a widespread work arrangement among European companies.
Almost two-thirds of establishments covered by the ESWT have some experience of part-time work. Around 40% establishments exhibits a low incidence of this type of working time arrangement (with less than 20% of part-time workers among the workforce) while 24% displays a high incidence with more than 20% of their work force on part-time basis 6 .
As shown by Figure A1 in the appendix, there are large cross-country differences in the extent of part-time work across European firms. The Netherlands and Scandinavian countries (Denmark and Sweden) display a much higher share of establishments with part-time employees compared to southern and eastern European countries. To illustrate: In the Netherlands, 89% of establishments have part-time employees in their workforce, whereas this applies to only 13% of establishments in Portugal. It is also interesting to note that countries with a high incidence of part-time work have also a larger proportion of 'highincidence companies' (20% or more of the workforce are part-time workers). These national differences in the incidence of part-time at the establishment level might be ascribed to a 'country specific effect', highlighting the influence of national discrepancies in the legal and institutional framework as well as societal preferences regarding the distribution of working time. However, part of this variation might be due to compositional differences in the industrial structure across countries, given that part-time work is more likely to be used in certain types of establishment according to characteristics such as economic activity, company size or female presence in the workforce.
Beyond this country effect, there are also significant variations across establishments in the incidence of part-time work. Establishments are more likely to have part-time workers if they are operating in the service sector (in particular, the public sector), in large establishments, and have a high proportion of women in the workforce. To illustrate: almost 70% of establishments in the service sector report that they employ part-time workers, compared with around 50% in manufacturing industry. Establishments with a high rate of part-time employment are predominantly concentrated in the following sectors: health and social work; education; other community, social and personal services; hotels and restaurants, (see Table   A1 in the appendix). As far as the firms' size is concerned, although nearly half of small establishments (with less than 50 employees) have experience of part-time work, the corresponding figure for medium-sized (with 50-199 employees) and large establishments (with 500 or more employees) is about 80%. It appears also that, establishments with a high incidence of part-time work (more than 20 %) are predominantly large establishments in the services sector. Given that part-time work is dominated by women, it is not surprising that the incidence of part-time work increases with the share of women in the workforce: part-time work is found in 43% of establishments with few female employees, compared with 80% of establishments with a high proportion of women in the workforce (see also Figure A2 in the appendix). As also revealed by the ESWT survey, the most common groups of employees used for part-time work were mothers with pre-school or school-age children. Establishments are also more likely to have a large proportion of part-time workers if they employ a high proportion of young (aged less than 30 years) or older (aged 50 years or more) employees (see Table A3 in the appendix).
There are also reasons to believe that the incidence of part-time work is related to variations in the workload (see next section). A high incidence of part-time work appears to be more frequent in establishments that have to cope with major and mostly foreseeable short term or seasonal variations of the workload (see 
Employers' motives and rationales for introducing part-time work
Previous theoretical and empirical economic research (Owen, 1978 , Montgomery, 1988 , Friesen, 1996 have analyzed the main motives for employers to use part-time work. In a seminal work, Oi (1962) introduced the concept of quasi-fixed labour costs -costs that firms pay on a per-worker basis irrespective of the hours worked by the employee. Hence in addition to hourly wages, firm usually bear per-employee (quasi-fixed) costs of labour, such as fringe benefits, recruitment and training costs. High quasi-fixed labour costs might, ceteris paribus, decrease the relative attractiveness of part-time workers and the cost of recruiting and training might be a significant impediment to the hiring of part-timers. The distribution of quasi-fixed cost is related to various characteristics of the firm. Because firms tend to invest less in training for low-skill workers than those with high-skill positions, we may therefore expect that companies with a higher share of low-skilled jobs will find part-timers relatively more attractive. The size of the firm may also influence quasi-fixed cost because large firms may experience lower supervisory and administrative costs per worker, due to developed human resource department. Smaller firms, therefore, can be expected to have lower proportion of part-timers in the work force. In the same token, we may also expect that parttimers are relatively less attractive in highly knowledge and capital intensive industries. Firms may be motivated to hire part-time workers partly because such workers can provide them with more flexibility in adjusting their labour force in front of a foreseen short term or seasonal variations of the workload.
This kind of "optimal staffing" for regular peaks in workload is principally aimed at minimizing labour cost and at adjusting the work force to predictable variation in activity level. Another motives is to secure organizational flexibility and reduce labour cost through introducing low paid, low skilled jobs to cover extended operating, opening or variable hours;
In other words, there is reason to believe that some firms recruit part-time workers as a relative inexpensive way of gaining some organisational flexibility. Another rationale is to meet the needs and wishes of employees regarding reduced working time, in order to attract and keep specific segment of the labour force and/or to comply with the application of statutory or collective bargaining regulations (e.g. rights for employees to request reduced working hours or options to take parental leave on part-time basis etc). 
Methodological considerations and estimation procedure.
As shown previously, the incidence of part-time employment at the establishment level varies widely across European countries. A large part of these variations might be ascribed to differences in the legal and institutional framework and/or societal preferences. However, part of the observed discrepancy may also be ascribed to compositional differences in the industrial structure across various countries. Given that part-time work, has stressed previously, is more likely to be used in certain types of establishment according to characteristics such as economic sector, company size or female presence in the workforce,
we turn now to multivariate multilevel techniques in order to better discriminate between 'country specific factor ' versus 'industrial structure' and companies characteristics.
As a starting point we assume that a firm decides upon its working time distribution by choosing between three main working time regimes: only full time workers, a low share of part-time workers (less than 20 % of employees) and a high incidence of part-time workers (20% employees or more). The choice of the threshold/cutting point for the incidence of parttimers has been essentially driven by data consideration 7 .
As previously mentioned, the main objective of this paper is twofold: firstly to explore the factors affecting the distribution of working time at the establishment level, secondly to explain the observed variation in the use of part-time work by using a multilevel perspective, i.e. by applying a multilevel multinomial logistic regression to our data. The units in such a system lie at two to three different levels of a hierarchy. Disregarding this hierarchy and using standard estimation methods (such as standards multinomial logit or probit) is not appropriate in this case and will give biased and misleading results. To illustrate: If we draw a random sample of firms it is likely that the correlation of the incidence of part-time work across firms within the same sector is larger than the correlation between firms across sectors. Also, we may suspect that the correlation in the incidence of part-time is larger across sectors within one country than between countries. Using a traditional approach that ignores this nesting, 7 As above mentioned the distibution of firms according to working time is following: 46 % of the surveyed establishment do not make use of part-time workers, 40 % of establishment displays a low incidence of part-time work (less than 20 % of the work force) and 24 % of establishments have a high incidence of workers working part-time (20 % of the work force or more).
when this type of interclass correlation is present, may lead to smaller standard errors compared to the true standard errors.
A typical suitable multilevel model (see Goldstein, 1995) European establishments, it is expected that this distribution varies from one industry to another and from one country to another and hence generates two covariance matrices. The multilevel approach we use in this paper helps us investigate many important issues related to the study. Patterns of variability, in particular nested form of variability, are studied with respect to different variables of interest. The fixed effect and the random effects are parts of the outcome of the multilevel model that helps us decide the significance and direction of each effect.
Very often it makes sense to use probability models to represent the variability within and between groups, i.e. to perceive the unexplained variation within groups and the unexplained variation between groups as random variability. For our study, for example, this means that not only unexplained variation between establishments, but also unexplained variation between sectors or countries are regarded as random variability. This can be expressed by statistical models with so-called random coefficients and the hierarchical model (1) A previously mentioned, country is modelled as our third level with sectors nested within country k, the model now will have level three added. The multivariate generalisation of the Bernoulli will be used to the outcome Y ij for a choice s between 1 and t. In our case with 3 possible outcomes (full time, low incidence of part-time and high incidence of part-time), we will have 2 equations representing the change in odds of being in a specific group rather than in the reference category. In the present paper our reference category is the establishments operating only with full time workers. In addition to the fixed effect, we are also interested in the covariance matrices of the 2 multivariate outcomes at sector and country levels, respectively.
The three level random intercept multinomial logistic regression model can be written as:
Where ijk Y is the categorical response, in our case establishment operating for only full time 
In the same manner, the variance structure the sector-level (level 2) can be written as follows:
Moreover, the random effect may be correlated across outcomes: Cov( were unobserved country-level factors which affect the choice of more than one type of working time category. For example, a positive estimate of the covariance between categories 1 (low incidence of part-timers) and 2 (high incidence of part-timers) of the country or sector log ratios implies that a country or a sector with high share of firms with a low incidence of part-time workers tends to have a higher proportion establishments with a high incidence of part-time workers and conversely with a negative estimates of the covariance. 
where 3 2 π is approximately equal to 3.29. A large ICC indicates the existence of the hierarchical structure in the data and that a multilevel estimation is needed, while low value of ICC indicates that the data does not pronounce clear clustering structure.
The separate intercept and the parameters associated with the included covariates, X ijk, in equation (2) can be estimated, by Markov Chain Monte Carlo (MCMC) method for each contrast. The posterior sampling has be conducted using Gibbs sampler with 5000
replications. The exponential parameters ) (s B are then interpreted as one unit changes in the standard deviation of the X:s on the log odds of being in category s (Low or high incidence of part-timers) rather than category t (full time workers only). The estimation has been done using the statistical program packages; Mlwin version 2.0 and S+ version 8.01. Table 1 summarises the MCMC multilevel multinomial logistic regression results of the estimated parameters together with their standard errors from the fixed effects. The first column displays the estimated coefficient for contrast two to one (i.e low incidence of parttimers relative to only full timers), while in column two we have the results for the log odds ratio for contrast three to one (high incidence relative to only full timers). Column 3 and 4 report the impact of the covariates on the log odds ratio for the two contrasts. Table A6 in the appendix reports the random effect part, i.e the variance-covariance matrix at the level two (sectors) and level three (country). 9 The Intraclass Correlation Coefficient gives the proportion of variance attributable to between group differences (in our case countries or sectors within countries). The standard errors are in parentheses. *** Statistically significant at the 0.10 level, ** significant at the 0.05 level * significant at the 0.01 level
Results
The negative intercept implies that the two categories are less likely to occur than the reference category (only full time workers), and that the probability of the second contrast (high incidence of part-time workers) is several times less than that of the first contrast. In other words, the likelihood that, a firm uses, ceteris paribus, a large share of part-time workers, relative to only using full time workers, is much lower, than to use a lower share of part-timers.
When looking at the fixed effect variables, we can see that the estimated coefficients in the first column (i.e. the log of the odds ratio of contrast two to one) and the second column (i.e.
the log of the odds ratio of contrast three to one) are almost all statistically significant at conventional level and have the expected sign.
The likelihood of employing exclusively full time workers decreases with the size of the firm.
The probability that a company uses at most 20 % of part-timers is increasing with the size of the establishments. The size of the company affects also positively, and almost of the same magnitude, the probability that a firms use a large share of part-timers. In other words, the likelihood that an establishment makes use of part-time workers increases with the size of the workforce but the size of the establishment does not seem to affect part-time intensity. Hence, large establishments have roughly the same probability to employ a low or high incidence of part-time workers. The quantitative impact of the size of the workforce is in both cases important, an increase with one standard deviation of the number of employees increase the likelihood of having a low incidence of part-time workers by 11 percentage points (or 24 %)
and by 2 percentage points in the high incidence case (or 27 %), See Table A8 in the appendix.
As expected the gender composition of the work force does affect the distribution of working time at the firm level. The proportion of women in the work force has a positive significant effect on the odds ratio in both cases, with almost four time larger effect for the high incidence firms. This indicates that a high intensity of part-time workers is more widespread in firms with a high share of female employees. A variation with one standard deviation in the proportion of female workers increases the likelihood that the firm operates with a low incidence of part-timers by respectively 3,3 percentage points (or 7%) and by 4,4 percentage points (or 78%) for firms operating with a high incidence of part-timers (See Table A8 in the appendix). The age composition of the work force has also a positive impact on part-time intensity, to have high share of young or older workers increases the probability that the firm use part-timers. As shown by table A8 in the appendix the impact of the age composition of the work force (the marginal effect) is however significantly higher for the high incidence case, an increase with one standard deviation in the share of older (young) workers increase the likelihood for a firm to have a high incidence of part-timers by almost 10 % (7 %). In other word firms operating with a high incidence of part-timers display a less even age distribution of their work force.
As show by our results, the incidence of part-time at the establishment level is positively correlated with the use of short term contracts. Worth also noticing is that this correlation is stronger in the case of low incidence firms. An increase by one standard deviation in the incidence of short term contracts increases the likelihood that the firm use a low (high) incidence of part-time workers by 18 % (resp. 11 %).
Worth also noticing is that the skill level of the work force is not significant in the case of low incidence of part-timers. On the other hand, the higher the share of skilled workers the lower is the likelihood that the firm is using a high share of part-timers. An increase with one standard deviation in the proportion of skilled workers in the establishment decreases the probability that the establishment makes use of a high incidence of part-timers by 10 %.
As far as work organisation is concerned, firms operating during week-end are more prone to make use of part-timers. The effect is significant positive in both case, but about four times larger for firms with a high incidence of part-time workers. Firms operating during week-ends are therefore less likely to only employ full-time workers and are more prone to display a large share of part-timers. As shown by column 3 and 4 of Table 1 the odds for a firm to have a low incidence of part-time compared to have only full time workers is 1,22 higher if the firm is producing during week end, and the odds for a firm to have a high incidence of parttimers is 2,3 higher. Looking at the marginal effect, we see (see Table A8 ), that the quantitative impact is also important, for the low incidence the likelihood is increased by 4 percent and by 44 percent for the high incidence case. Shift work does also increase the likelihood to use part-timers, but shift work seems more prevalent in firms operating with a low incidence of part-timers. As far as night work is concerned we found a significant negative correlation in the case of firms with high incidence of part-timers. Ceteris paribus, firms operating at nigh are 8 percent less likely to have a high incidence of part-timers. The same is true for overtime. Firms with a high incidence of overtime have lower probability to have a high share of part-timers among their work force (-13 percent, see Table A8) As previously mentioned, the choice of employing part-timers may be affected by the variability and predictability of the company's demand over time. Part-timers may be used to cope with expected short-term (on a daily or weekly basis) or seasonal variation of the workload and we may expect that the use and intensity of part-timers will be positively correlated with foreseen variations of demand. Predictable seasonal variations of the workload are positively correlated with the probability that the firm make use of a low incidence of part-timers, but not significant for high incidence firms. It is also interesting to note also that the effect of short term variation of demand on a daily or weekly basis reduce the likelihood of using part-timers. So our result suggests that, ceteris paribus, European establishments do not use part-timers for coping with short term variations of the workload. On the other hand, we found a positive correlation between seasonal variations of the workload and the use of a low share of part-timers. Part-timers are therefore essentially used at the establishment level for coping with predictable seasonal variations but not short-term variation of the workload.
On the other hand, as suggested by our results, a high rate of absenteeism increases the likelihood that the firm makes use of part-timers. Obviously, we cannot asses the direction of causality; either the rate of absenteeism is higher among firms using part-timers or that firms with a high rate of absenteeism are more prone to use part-timers in order to cope with the absenteeism of their employees.
Looking now at the random variability, the variances and covariances are all statistically significant as shown by Table A6 in the appendix. This suggests that the data pronounces clear clustering of firms nested within sectors and clear clustering of sectors nested within countries. Worth noticing also is that the variances at the countries level are about two to three times larger than the variances at the sector level. In other words, the random variation between countries is larger than the random variation between sectors. One tentative explanation is that variation in the extent of part-time workers at the establishment level is determined more by country-specific features, such as societal and institutional factors, than by sector specific factors. If this tentative explanation is true, it means that the institutional set-up or the overall working time regime play a stronger role than organisational or productive constraints related to sector specific factors. In other words, the observed country variation in part-time intensity is not primarily related to differences in industry structure/composition between countries but more by working time policy regimes and/or societal preferences. This interpretation is also reinforced by the analysis of the Intra-class Coefficient (ICC, see Table A7 in the appendix). As previously mentioned, the Intraclass Correlation Coefficient gives the proportion of variance attributable to between group differences ( in our case countries or sectors) As shown by the table, firstly, the ICC are quite large supporting the choice of our multilevel modelling for the data under consideration.
Secondly, we see that the proportion of variance attributable to unexplained country factors is several time higher that those attributable to sectoral/industry factors. Worth also noticing is that both the variance and the ICC at the country level significantly increases with part-time intensity.
The second interesting results is that, the countries' and sectors' random effects covariances are both positive (see Table A6 in the appendix). In other words, this result indicates that the sectors' or countries' random effects are not independent. It means that countries or sectors with low incidence of part time work also tend to have high incidence of part time work and conversely. Furthermore, it should also be stressed that the country level covariance is about three times larger than that of the sector level covariance.
Conclusive remarks
The result of our estimation is well in accordance with theoretical considerations regarding the demand of part-time at the firm level. In particular, our results suggest that European establishments with a high incidence of female employees, an uneven age distribution, a high proportion of low skill workers and short term contracts as well as establishments operating during week-end are more prone to use a large share of part-time workers. The second interesting results is that the variation in the extent of part-time workers at the establishment level is determined more by country-specific features, such as societal and institutional factors, than by industry specific factors. In other words, our results suggest that the institutional set-up or the overall working time regime plays a stronger role than organisational and/or productive constraints related to industry specific factors. Hence the observed variation in part-time intensity is not primarily related to differences in industry structure/composition between countries but more by working time policy regimes and/or societal preferences. Next step in our research of the determinants of part-time at the company level will be to select and include both macro variables at the country level and industry specific covariates in order to better enhance our understanding of the role of both the institutional set up and industry specific factors 
Dependent variables
Part-time in the ESWT is defined as less than the usual full time hours.
The use of part-time work by companies is defined according to three categories: 1= no part-time worker (only full time workers) 2= 0 <share of part-time worker<20% 3= share of part-time worker>=20%
List of independent variables used in the estimation
The following explanatory variables have been retained for the estimations The standard errors are in parentheses. *** Statistically significant at the 0.10 level, ** significant at the 0.05 level * significant at the 0.01 level Calculated from equation (5) 
Firms' characteristics

